Using the requirement of Möbius invariance of N =4 SYM amplitudes in the Regge limit we restore the conformal NLO BFKL kernel out of the eigenvalues known from the forward NLO BFKL result.
The high-energy behavior of perturbative amplitudes is given by the BFKL pomeron [1] . In the leading order, the BFKL equation is conformally invariant under the Möbius SL(2,C) group of transformations of the transverse plane. In the next-to-leading order (NLO) the BFKL kernel in QCD is not invariant because of the running coupling, but the kernel in N = 4 SYM is expected to be invariant. The eigenvalues of this conformal kernel are known from the calculation of forward NLO BFKL in the momentum space [2] . In a conformal theory it is possible to recover the amplitude of the non-forward scattering of two reggeized gluons from the forward scattering amplitude. Using the NLO kernel for evolution of color dipoles in QCD [3] we guess the Möbius invariant kernel for N =4 SYM and check that it reproduces known eigenvalues [2] .
At high energies the typical forward scattering amplitude has the form
where
sin πω is the signature factor, and G ω (q, q ′ ) is the partial wave of the forward reggeized gluon scattering amplitude satisfying the BFKL equation
In N = 4 SYM the kernel K(q, p) is known up to the next-to-leading order [2] 
where ζ is the Riemann zeta-function and
Here Li 2 is the dilogarithm. The eigenvalues of the kernel (3) are [2] 
The Regge limit of the amplitude A(x, y; x ′ , y ′ ) in the coordinate space can be achieved as
with λ, ρ → ∞ and
where p 1 and p 2 are light-like vectors normalized by 2(p 1 , p 2 ) = s. These "Sudakov variables" are related to the usual light-cone coordinates
⊥ . In the Regge limit (7) the full conformal group reduces to Möbius subgroup SL(2,C) leaving the transverse plane (0, 0, z ⊥ ) invariant. In a conformal theory the four-point amplitude A(x, y; x ′ , y ′ ) depends on two conformal ratios which can be chosen as
The conformal ratio R scales as λ 2 ρ 2 while r is does not depend on λ or ρ. Following Ref. [4] (see also Ref. [5] ) it is convenient to introduce two SL(2,C)-invariant vectors
(here
⊥ and similarly for y). In the coordinate space the analog of Eq. (1) has the form:
where the partial wave of the reggeized gluon scattering amplitude satisfies the equation
Here the first term in the r.h.s. is the leading-order contribution coming from two-gluon exchange. The meaning of the Eq. (11) is that the amplitude is factorized into the product of three terms I A , I A , and G ω corresponding to rapidities η ∼ η A , η ∼ η B , and η A > η > η B , respectively. With conformally invariant factorization of the amplitude into such product the impact factors and G ω should be separately Möbius invariant leading to invariant kernel K(z 1 , z 2 ; t 1 , t 2 ). The eigenfunctions of a conformal kernel are [6] E ν,n (z 10 , z 20 ) = z 12 z 10z20 
and substituting the formal solution of the Eq. (12) into Eq. (11) we obtain
As demonstrated in Ref. [4] an impact factor depends on one conformal (Möbius invariant) ratio
s p 2 + z 1⊥ and similarly for other ζ's. This enables us to carry out the integrations over z i and z (φ 1 + iφ 2 )) so that only the term with n = 0 contributes. From conformal (Möbius) invariance we get [4] 
s p 2 + z 0⊥ ) and therefore (cf. Ref. [4] )
and
(Since the integral (17) does not scale with λ, ρ it can depend only on
). The equation (16), obtained in Ref. [7] from general consideration of the Regge limit in a conformal theory, proves the existence ot the conformally invariant factorization (11) . Note that all the dependence on large energy (≡ large λ, ρ) is contained in R (1) with the same set of ω(ν). (Strictly speaking, we need to demonstrate this property for arbitrary n but here we will do it only for n = 0).
In order to perform Fourier transformation of the correlator (16) we need to relax the limit (7) 
The forward scattering amplitude can be defined as (cf.
Ref. [8])
A(s, 0) 
